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Agenda

• Restatement of problem
– Agency concerns with model
– Review of results to date
– Continuation of efforts?

• Next Steps?
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Interesting problem

• Agency thinks that PNGC model gives 
incorrect coefficients due to over fitting the 
data.

• PNGC thinks that  Agency model gives 
incorrect coefficients due to under fitting 
the data.

• No method will give exact results due to 
nature of estimating. No real exact answer
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Concerns with PNGC Model
• Great model for forecasting not necessarily for 

weather normalizing
• Models all customers collectively

– Not a consistent approach for all customers in Agency
– Could average effects of customers into single impact

• Complicates the process unnecessarily
– Extra variables may be good for forecasting but are 

not necessary for weather normalization
– May relationships between variables that impact 

coefficient estimates
– Only correctly estimated weather coefficients are 

needed for normalizing
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Problem 1:Cannot model customers separately
• Model process works only with customer cross 

sectional dataset. 
• This gives one weather coefficient that is the average of 

several customers, not a value that is customer specific.
• Putting in customer specific values caused the model to fail 

to fit.

• Model assumes that CDD only impact the 
commercial and irrigation classes, not residential 
class (forced weighting to commercial and 
irrigation customers)

• Averages weather impacts across numerous 
customers that might be quite different.
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Problem 2: Multicollinearity present
• Regressing weather variables with other 

variables show strong linear relationship 
between many weather variables and other 
variables.
– Significant relationship between all Cdd

variables and precipitation.
– Makes the accuracy for weather normalization 

questionable
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Example of multicollinearity impacts
• Building a peak forecasting model at the 

agency.
– Added HDD for peak day 

• Significant result  and r-squared .96
– Added prior day HDD

• Peak day HDD became in-significant
• Prior day HDD significant
• r-squared .97

– Added trend on HDD
• All HDD variables became significant
• r-squared .98
• Peak day HDD has wrong sign

• Last version better predicting model 
however, will not explain cause and effect
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Problem 3: Coefficients are unstable
• Modeling each year produces very different values for the 

same coefficient.
– Example for price of electricity
– Nearly half of the years give the wrong sign on the coefficient
– Values vary widely depending on the year in the data
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Similar goals from the models?

• Are the models after the same goal or are 
we trying to force a model built for one 
purpose to accomplish another.
– Forecasting models may not be as good at 

explaining cause and effect.
– Cause & effect models are not necessarily 

best for forecasting.
• Models may be built with different criteria 

creating specifications
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Cause & Effect modeling criteria

• Logic cause and effect relationship
• Statistically significant coefficients only
• Coefficients have correct signs
• Coefficients are stable over time
• No multicollinearity between coefficients
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Predictive Model criteria

• Explains large amounts of the variability in 
the dependent variable, high r-squared.

• Include all variables that cause any 
explanation of variation

• Look for all relationships between 
independent and dependent variables
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Irrigation normalizing

• Modeling may be difficult due to 
specific circumstances
– Some areas may be water constrained
– Crop type plays a big effect
– Irrigating practices and equipment has a 

big effect
• What is wrong with a 5 year average 

for normalizing?
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